Study on Common Raven's diet is conducted in two regions in Algeria, region of Djelfa in the middle part of Algerian Highlands and region of Laghouat occupying a large part of Northern Algerian Sahara. Analysis of Corvus corax's regurgitation allowed us to count 2.726 individual-preys spread into 7 classes, 89 families, 26 orders and 232 preys-species. In term of F insects are the most ingested by Corvus corax. Rate of this class is of 81.1 % at level of El Guelta to reach 95.6 % in station of Sidi Mekhlouf. In term of biomass, Meriones shawii is the species the most profitable in weight in station of Sidi Mekhlouf (44.4 %), of Rocher des Pigeons (Pigeons Rock) (35.6 %) and even in station of El Guelta (14.3 %). However, in station of Dayet Zoujten, the highest biomass is presented by Gallus domesticus (42.1). This same observation is noted for species Gallus sp. (B % = 42.0 %) at level of El Mesrane.
INTRODUCTION
Omnivory is one of the trophic relations the most interesting that exists between species. The Common Raven Corvus corax Linné, 1758 is an omnivorous species which has an extremely large range (Cramp 1985) . This species is very frequent in the Highlands and in Algerian Sahara. It attracts the attention by its diet all at once, scavenger, phytophagous, predator and coprophage. Common Raven is a breeding bird spread and common in cliff shores until the first oasis (Biskra, Laghouat, and Ain Sefra). Its distribution would have been progressed recently towards the south in Sahara (Isenmann et Moali, 2000) . Several studies are performed through the world on feeding of Corvus corax, among those, we quote the studies of Marquiss and Booth (1986) in Orkney Islands (Scotland), of Engel and Young (1989) in Idaho (USA), of Amat and Obeso (1989) in Spain, of Soler y Soler (1991) at Hoya de Guadix (Spain), of Richard and Trautwein (1991) in USA, and the studies of Hernandez (1994, 1997) in Spain, of Alvo et Blanchier (2001) at level of National Park of Killarney Ireland of Kristan et al. (2004) in desert of Mojave California and of Dall and Wright (2009) in U.K.
In Algeria few studies have been undertaken on the Common Raven. It is useful to recall contents of general works of Isenmann et Moali (2000) , Heim de Balsac et Mayaud (1962) , Etchecopar et Hue (1964) . These documents consider specific times on distribution of this species in Algeria. In our study on feeding regime is a new discipline in Algeria, where only a few works are noted such as of Omri et al. (2008) , Omri (2012) , Marniche et al. (2016) and of Guerzou (2009) , Guerzou (2013) , Guerzou et al. (2013 Guerzou et al. ( , 2017 . The objective of the present work is to study the Common Raven's trophic composition in 5 areas belong to 2 different regions, the first one is located in semi-arid bioclimatic stage, and the other in Saharan stage. The current work aims to study the influence on environmental types of ingested preys categories by this carnivore.
MATERIALS AND METHODS
Two regions are retained to carry out this current study: Regions of Djelfa and Laghouat (Fig. 1) . Region of Djelfa is located in central part of the Highlands, at Algerian steppe level (34°11' at 34°54'N, 3°15' at 3°46'E). On the North, the study region is limited by reliefs of Djebel Sehari and by the Great Salt Rock. In its southern part are foothills of Ouled Nail Mountains, Djebel Djellal Chergui and Djellal Gharbi. On the East, Chott Zahrez Chergui which spreads (34°57'N, 03°20'E) and on the West Chott Zahrez Gherbi appears (34°56'N, 03°00'E).
The region study climate during census period is characterized by a total rainfall of 257 mm. Average temperature varies between 5,2 °C in February and 26,4 °C in August. Djelfa region is located in semi arid bioclimatic stage with cold winter. Laghouat region includes middle part of Saharan Atlas (33°48'N, 2°53'E). Djebel Lahmar Chain constitutes the limit all at once Northern and Western of the study region. But on the East and South, there are the Great Northern Erg and Wadis of M'zi and Massaâd which delimitate Laghouat region. However, the region is spreading on a good section of the course upstream of Wadi Mzi which is the greatest temporary stream of Saharan Atlas. Its altitude is of 750 m on southern flank of Saharan Atlas. Quarter of the territory is constituted by agricultural lands. The remaining is in form of bare land, rangelands, ancient massifs of forests and alfa cover. Climate study region during census period is characterized by total rainfall of 285, 2 mm. Average temperature varies between 8, 3 °C in December and 31, 5 °C in August. Laghouat region is located in Saharan bioclimatic stage with cool winter.
In total, 5 study stations are selected to perform the work. Three at level of Djelfa region (Dayet Zoujten, El Guelta, and El Mesrane) (Cuisin, 1989) , of different rodents keys (Guérin, 1928; Grassé and Dekeyser, 1955; Osborne and Helmy, 1980; Orsini et al., 1982; Barreau et al., 1991) and insectivorous key (Aulagnier and Thévenot, 1986) .
All results are analyzed using several ecological indices of composition such as total richness, relative abundance, of structure like Shannon Weaver and Equitability indices. So, percentage of biomass is used. As for results statistical analyses, we used Ascending Hierarchical Classification (AHC) which consists to gather individuals in homogenous groups, fairly differentiated to each other compared to some variable or certain characters known of these individuals. The ascendant hierarchical classification is used when we want to highlight classes of similar characters (Troude et al., 1993) . The geographical frequencies variations between prey's classes are tested basing on non-parametrical test of Friedman. The threshold significance is of 0.05.
RESULTS AND DISCUSSION

Total richnesses of preys species of Common
Raven in the 5 study stations
As for the total richness, 232 preys-species are identified in Common Raven's trophic menu. The total richness varies between 31 species noted in pellets collected at Sidi Makhouf and 190 preys-species recorded in pellets gathered at El Guelta. In the desert of Mojave, value of the total richness is of 5 species (Kristan et al., 2004) . At level of Canary Islands total richnesses are including between 14 and 31 species (Nogales and Hernandez, 1994) . Richness in species consumed by the Common Raven in natural reserve of Mergueb (M'Sila Algeria) is of 159 preys-species, particularly 69 species in 2006 and 133 in 2007 (Omri, 2012) . These insects constitute alternative preys for the Raven in case of lac of rodents and preys of large size in the environment. The high prey number counted in the present study can be explained by the high lack of biomass preys in the environment which forces predator to search opportunity for alternative preys (Gagnon, 2013) . In case of lack of profitable biomass prey (the predator) makes recourse to small size preys but high energy values alternative (Frochot, 1966) .
Relative abundance of Common Raven's preys species in the 5 study stations
According to test results of Friedman, there is no significant difference between study stations concerning relative's abundance variations of prey classes (Friedman test = 5.76; ddl = 4; p < 0,21). In term of relative abundance, they are insects which are the most ingested by Corvus corax (Tab. I). The station having the highest rate in insects is this of Sidi Makhlouf (95.6 %). It is followed by those those expressed in natural reserves of Mergueb (3.1 %) (Omri, 2012) . So, according this last study, percentage of Arachnida in Corvus corax's diet is of 0.9 %. In the current study, preys belonging to this class ingested in station of El Guelta correspond to a higher rate (6.3 %). The Ascending Hierarchical Classification (AHC) is carried out from data of Corvus corax's diet obtained in the five stations. Data are represented by population's variations of prey-species of this Corvidae classified in line according to stations studied put in columns. Stations are divided in 3 classes (Tab. II, Fig. 3 ) Classe 1 is station of Dayet Zoujten. However, class 2 contains station of El Guelta. As for class 3, it gathers three stations, those of El Mesrane, of Pigeon Rock and of Sidi Makhlouf. From these results the specific composition of Corvus corax's diet in stations of El Mesrane, of Pigeon Rock is nearly similar. However, specific diet composition of Pigeon Rock (92.9 %), of El Guelta (81.1 %) and of Dayet Zoujten near of Ain Oussera (73.1 %). Insects are also the most important in trophic menu of Corvus corax at Mergueb (A.R. % = 48.4 %) (Omri, 2012) . This same observation is made by the diet of the crow in agricultural environment at Hoya de Guadix where insects' rate is 93.3 % (Soler and Soler, 1991) . Furthermore, in swampy environment in Spain, rate of insects in trophic menu of Corvus corax is hardly of 45.1 % in 1987 and of 7.5 % in 1988 (Amat and Obeso, 1989) . As for birds rate in Dayet Zoujten, it is of 8 %. This result found int he current study is in disagreement with those noted in swampy environment whose which birds 'rate is high at 24.5 % in 1987 and at 20.3 % in 1988 (Amat and Obeso, 1989 . In crow's trophic menu, birds correspond hardly to 0.5 % (Soler and Soler, 1991) . The relative abundance value of prey-birds obtained at Dayet Zoujten is close to of this Corvidae at El Guelta is different to that obtained in the two stations and to those noted in station of Sidi Makhlouf. As for species, the ant Messor arenarius is the most frequent in 4 of the 5 study stations (10.9 %) (Tab. I). The relative abundance of Messor sp. at Hoya de Guadix reaches 40.3 % in Corvus corax trophic menu and 31 % in crow's diet (Soler and Soler, 1991) . This species is not present in listing of ingested elements by the Common Raven at Dayet Zoujten or at El Mesrane. In station of El Guelta, rate of Messor sp. is hardly 0.9 %. In the opposite, in station of Rocher des Pigeons it is represented by 13.6 % dominated by the Formicidae Messor arenarius (33.3 %).
Orthoptera are well represented in Corvus corax's menu in the different study stations, notably at Dayet Zouijten where dominate species is the locust Calliptamus sp. (11.3 %). Percentage of Calliptamus sp.1 ingested by Common Raven in the natural reserve of Mergueb appears more low, whose 0.2 % (Omri, 2012) . Likewise, at Hoya de Guadix Calliptamus sp. is weakly noted among preys of Corvus corax (3.1 %), of crow (1 %) and of magpie (1.8 %) (Soler and Soler, 1991) . In the present study, at El Mesrane, the highest rates concern coleopterans like Plagiographus hieroglyphicus (16.4 %) and Rhizotrogus sp. 1 (9.9 %). They are weak percentages which overturn those obtained in the natural reserve of Mergueb where rates noted are (0.1 %) for Plagiographus hieroglyphicus and (0.3 %) for Rhizotrogus sp. (Omri, 2012) . Among preys-mammals of the Common Raven, rodents appears important with Meriones shawii in station of El Guelta (1.2 %), which confirms results noted in the natural reserve of Mergueb (1.2 %) (Omri, 2012) . Likewise, in the present study, Meriones shawii comes in first in other stations with various rates, 5.8 % at El Mesrane, 3.3 % at Dayet Zoujten, 0.9 % at Sidi Makhlouf and 0.5 % at Rocher des Pigeons. Rate of Meriones shawii in Common Raven's diet is of 2.9 % in region of Guel es Stel and of 4.4 % in region of Ain Oussera (Remha, 2011) . Among ingested birds by Common Raven, sparrow (Passer sp.) intervenes with rate of 2.1 % at El Guelta and Passeriforme sp. with 1.3 % at Dayet Zoujten, with 3.3 % at El Mesrane and with 0.9 % at Rocher des Pigeon. This is approaching to those mentioned at Mergueb for Passer sp. whose 1.5 % (Omri, 2012) . A higher value (14.3 %) of this last species is noted à El Khayzer (Guerzou, 2013) . It is noteworthy that birds are not presented in the listing of preys-species of Corvus corax in station of Sidi Makhlouf. In Hoya Guadix, rate of Aves in Corvus corax's diet is also low, with 1.6 %. Corvus corax food diversity thus noted allows qualifying its diet of mixed polyphagous or omnivore (Doumandji et al. 2012) .
Relative biomass of ingested preys by the Common Raven
In term of biomass, species which corresponds to the greatest weight among preys of Corvus corax at El Guelta is Meriones shawii (14.3). It is followed by 2 mammal species non determined (Soler and Soler, 1991) . However for Corvus corax, micro-mammals (19.2 %) are classified in the second place after birds (74.4 %) (Soler and Soler, 1991) . In the present study, among birds, Gallus domesticus is the species the most represented in biomass with 58.4 %. In Spain, they are birds especially Anatidae with 700 to 900 g each and Passeriforme with 10 to 15 g. each having the highest relative biomass Amat et Obeso (1989) . In station of Guelt-es-Stel, birds correspond to equal biomass of 21.1 % whose Galliformes are the most represented (10 %), followed by Passer sp. (2,6 %) and by Passeriformes (B % = 0.8 %) (Guerzou, 2009 ). Bird's biomass in the natural reserve of Mergueb is low with 9.8 % whose Passer sp. corresponds only to 1.6 %. This remark is confirmed in Idaho where birds' biomass is hardly of 1 % (Engel and Young, 1989) .
II: Hierarchical Classification of prey-classes
Diversity index of Shannon-Weaver and equitability
Diversity value calculation of Shannon-Weaver (H') for preys-species of Corvus corax in the whole 5 study stations shows that trophic menu of this species is very diversified reaching 6,1 bits (Tab. III). As for each station taken into consideration except, the highest H' value is noted at level of El Guelta's station with 5.9 bits. It is followed by Dayet Zoujten (H' = 5.5 bits). The lowest diversity is observed for station of Pigeon Rock (H' = 0.8 bits). ShannonWeaver's diversity levels of preys-species of Common Raven fluctuate from a month to another between 0.4 bits in November and 3.7 bits in April and in May (Guerzou, 2013) . Other high values with 4.5 bits at Ain Oussera and 3.1 bits in those of Rocher des Pigeons are noted (Guerzou et al., 2011) . Likewise, as for equitability of these species of which recorded values appear close to 1 as well as for each separate station or for the whole of the stations. In fact, E is found between 0.7 and 0.9. These high values imply that population of preys-species of Corvus corax aim to be balanced between them. These results reinforce those noted in some communities nearby Djelfa (Remha, 2011) . By contrast, at El Khayzar, it should be noted 3 low values of E aiming towards 0 showing dominance of one or two preys-species compared to others (Guerzou, 2013) .
CONCLUSION
The large diversity of trophic components ingested by Common Raven in different stations shows the large adaptation capacity of this species to environmental availabilities. In fact, it menu is composed: according to station, by invertebrates (molluscs, arachnids and insects), rodents, birds of different sizes and mammals dead bodies collided on the roads. This study confirms once again opportunism and omnivory of this Corvidae in Algeria.
